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Number of Observations of Radio-Tagged Chinook Salmon in
Shallow Water and Deep Water Habitats between RM 3.5 and 11.7
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VERTICAL DATUM: NAVDS88 (Subtract 5 feet for elevation in CRD)

Nature and Extent Riparian Zone

*** The DEQ upland site boundary refers only to the upland state agreements;

EPA “Riverbank Soils”
Round 3 Data Gaps Memo (Dec 2005)

Ordinary High Water +20’

EPA's
“Riparian zone”
(Feb 2006)

+13 = Mean February

DEQ Upland Site Boundary +13 River Height *

Mean High Water +12’ **

+8 = Mean September
River Height *

* Monthly Average for 16 year period
from October 1987 to June 2002.

** Average of daily high water level from
January 1972 through December 2005.

itis not a physical boundary or legal boundary that impacts EPA’s remedy decision.

22

20

18

16

14

12

10

Figure 2.2-1
Portland Harbor RI/FS
Remedial Investigation Report

Schematic Willamette Riverbank
Cross Section, RM 2-11
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Daily Mean Discharge (cfs), October 1, 1972 - March 31, 2008
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Daily Mean Discharge (cfs),

October 1, 1972 through March 31, 2008
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Water Years 1973 to 2007
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Figure 3.1-11a
2001 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11b
2002 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11c
2003 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11d
2004 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11e
2005 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11f
2006 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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2007 River Stage vs Average Annual Values
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Figure 3.1-11g
2007 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11h
2008 Willamette River Stage Data Versus
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2001 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12a
2001 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
2002 Daily Mean Discharge vs Avereged Daily Discharge
250000
> 200000 : P
s h ) /\‘A\ /
° 150000 \\_l‘\/\ 7 ’
> PAR [
© f-
o 4
) Iz N
i) ~ V
0 Il
§ 0 r\_\/‘/\f,\/'f 7.7 7 ‘/\",’\-\,-V\,"\.
= -50000 { ]
> |
‘s -100000
a)
-150000

1-Jan 1-Feb 3-Mar 3-Apr 4-May 4-Jun 5-Jul 5-Aug 5-Sep 6-Oct 6-Nov 7-Dec

2002 Discharge

Average Discharge -~~~ +t10 — — %220

(o = Standard Deviation)

Figure 3.1-12b
2002 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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2003 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12c
2003 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
2004 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12d
2004 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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2005 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12¢e
2005 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
2006 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12f
2006 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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2007 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12g
2007 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
2008 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12h
2008 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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RM 0-3 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
RM 0-3
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RM 3-6 | 06 Jun 2008 | Columbia and Lower Wlllamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.

Time Series Data for February 1, 2003 at 0300hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13b
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Vector Velocity Plot, High Flow
RM 3-6
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
RM 6-10
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RM 10-13 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13d

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
RM 10-13
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Additional Notes:

Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13e

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
RM 13-16
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RM 16-19 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry

[Feb 1,2003  Q =180,900 cfs|

—

0.5

Reference Vector (m/s)

Bathy (m,NAVD88)

0
-2

-4

-6

-8

-10
-12
-14
-16
-18
-20
-22
-24
-26
-28
-30

Iy

p 7

Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13f

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
RM 16-19
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13¢g

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
RM 19-22



RM 21-24 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13h

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
RM 21-24
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Vector Plot (ADCP Data) of the Water-column-averaged Velocity, Magnitude, and Direction at
Transect 11, RM 8

F1AA° Projecind Velecity [ve] (Ref: Bim)
il ——Top [l ——PBstion ©

Vector Profile of the Velocity Measured Perpendicular to Transect 11 at RM 8 on April 19, 2002

Figure 3.1-15a-b

Portland Harbor RI/FS

Remedial Investigation Report
ADCP Data at Transect 11 at RM 8
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Vector Plot (ADCP Data) of the Water-column-averaged Velocity, Magnitude, and Direction at
Transect 14, RM 9.6

S

Vector Profile of the Velocity Measured Perpendicular to Transect 14 at RM 8 on April 19, 2002

Figure 3.1-16a-b

Portland Harbor RI/FS

Remedial Investigation Report
ADCP Data at Transect 14 at RM 9.6
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Transect 1 at 09:20 hours — River Mile 1.0

Source: DEA (2004b)
Figure 3.1-17a
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ADCP Survey Winter 2004 Transect Data
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Transect 2 at 10:18 hours — River Mile 2.0

Source: DEA (2004b)

Figure 3.1-17b
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Transect 3 at 10:41 hours — River Mile 2.5
Source: DEA (2004b)
Figure 3.1-17c
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Figure 3.1-17d
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Transect 4 at 11:06 hours — River Mile 3.1 at Entrance to Multnomah Channel
Source: DEA (2004b)
Figure 3.1-17e
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Figure 3.1-17g
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Figure 3.1-17h
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Stick Ship Track (Ref: Btm)
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Transect 6 at 11:48 hours — River Mile 4.6

Source: DEA (2004b)
Figure 3.1-17k
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Transect 7 at 12:25 hours — River Mile 5.8

Source: DEA (2004b)

Figure 3.1-171
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Transect 8 at 12:29 hours — River Mile 6.3

Source: DEA (2004b)
Figure 3.1-17m
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Transect 10 at 13:35 hours — River Mile 7.8

Source: DEA (2004b)
Figure 3.1-170
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Transect 11 at 13:55 hours — River Mile 8.0

Source: DEA (2004b)

Figure 3.1-17p
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Transect 12 at 14:11 hours — Entrance to Swan Island Lagoon

Source: DEA (2004b)
Figure 3.1-17q
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Figure 3.1-17r
Portland Harbor RI/FS
Remedial Investigation Report

ADCP Survey Winter 2004 Transect Data



Portland Harbor RI/FS Final Remedial Investigation Report

313.0° Projected Velocity [f's] (Ref: Btm) Stick Ship Track {Ref: Btm)
Bottom Top @ Bottom Q Ship Track ] a
N — =
45 oo 0583 1214 11% 2% 2824 34m
0.00;
g %222
g E
g2
]
P
o
=
]
-
&
= & 728
-_
-
o=
@
= -a7e ; : y >
-945 -707 -470 -233 4

Distance East [ft]

Discharge {(Btm) Right to Left

# Ensembles 142
Start Time 15:23:33
Duration 296.87 [£]
T ‘ s 4 T — : ' ' Total 0 12927453 [
1350 1250 1150 1050 a50 250 750 650 550 450 350 250 150 50
Length [f] Top Q@ 12174.23 [ftes]
Velocity Direction ['] (Ref: Btm) sesmEl IR IR
——Hottom Top @ Bottom Q Botton Q 11327.26 Ift7e]
R — I — (ewma 127939.39
Left Distance 80.00 [ft]
Left Velocity 0.525 [fts]
Left Depth 46.66 [ft]
Left Area 1866.29 [f]
Left @ 692.71 [ft¥is]
Right Distance 48.00 [l
’g Right Velocity 0.802 [fts]
= Sing Right Depth 47.23 ft]
£ a P
= Right Area 1133.51 [f#]
40.00 Right Q 642.43 [fteis]
Wi dth 1412.64 [ft]
Total Area 69268.34 [ft]
QfArea 1.87 [fts]
Flow Drir. 313.48 ]
| L | Aug Course 224 .57 [
1350 1250 1150 1050 as0 250 750 650 550 450 350 250 150 50 o S 1.497 It
Length [ft]

Transect 15 at 15:22 hours — River Mile 10.0

Source: DEA (2004b)

February 8, 2016

Figure 3.1-17s

Portland Harbor RI/FS
Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data



303.0° Projected Velocity [ft's] (Ref: Btm)
Bottom Top Q@ Bottomn Q

2 - |
asm (i) 056 1214 1756 2% 292 B

950 855 760 665 570 475 320 285 180 95 ]
Length [fi]
Velocity Direction [*] (Ref: Btm)
———Hottom Top Q = Bottom Q@
”ﬁ—mf H

| L | L | I | : | L | | : | . |

as0 855 760 665 570 475 380 285 190 95 0
Length [ft]

Portland Harbor RI/FS Final Remedial Investigation Report

February 8, 2016

Stick Ship Track (Ref: Btm)

36

S hip Track

-Arerage

2.000 [ftis]
]
o

Qistance_ North [ﬂ]
w
(=3
[}

o
-
o

-7
-G622

Discharge (Btm) Right to Left

-431 -241

-50 14
Distance East [ft]

# Ensembles 124

Start Time 15:43:53

Duration 259.60 sl
Total @ 129181.16 [ftess]
Top @ 1M111.21 [ft¥s]
Measured Q 105679.19 [ftefs]
Bottomn 10010.09 [fteiz]
(T+M+B) 2 126800.49 [ft¥s]
Left Distance 80.00 [f]
Left Welocity 1.015 [ftis]
Left Depth 52.33 [ft]
Left Area 2093.27 [t
LeftQ 1502.84 [fts]
Right Distance 79.00 [ft]
Right Velacity 0.929 [fts]
Right Depth 33.85 [ft]
Right Area 1336.95 [ft7]
Right @ 877.84 [fts]
Width 1035.74 [f]
Total Area 54405.82 [ft]
Qifrea 2.37 [ftiz]
Flow Dir. 303.83 [
Avg Course 213.19 1
Boat Speed 3.612 [fts]

Transect 16 at 15:43 hours — River Mile 11.0

Source: DEA (2004b)

Figure 3.1-17t
Portland Harbor RI/FS

Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data



Portland Harbor RI/FS Final Remedial Investigation Report
February 8, 2016

RM 2 -5 | 20 Nov 2008 | Lower Willamette River High Flow, Mid Ebb Velocity/Depth/Bathymetry
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Additional Notes:

Bathymetric data collected in Feb 2004.
Time Series Data for February 3, 2003 at 1800hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVDS88; river flow 126,615 cfs
Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVD88, stage at St. Helens: 4.5 m NAVDS8S8; river flow 178,000 cfs.

Figure 3.1-18a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
Mid Ebb, RM 2-5
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Additional Notes:

Bathymetric data collected in Feb 2004.

Time Series Data for February 3, 2003 at 1800hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVDS8S8; river flow 126,615 cfs

Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVDS88, stage at St. Helens: 4.5 m NAVDS8S; river flow 178,000 cfs.

Figure 3.1-18b
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Vector Velocity Plot, High Flow
Mid Ebb, RM 5-9
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 3, 2003 at 1800hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVDS8S8; river flow 126,615 cfs
Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVDS88, stage at St. Helens: 4.5 m NAVDS8S; river flow 178,000 cfs.

Figure 3.1-18c
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Vector Velocity Plot, High Flow
Mid Ebb, RM 8-11.8
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Additional Notes:

Bathymetric data collected in Feb 2004.
Time Series Data for January 31, 2003 at 0300hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVDS8S8; river flow 125,471 cfs
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVD88, stage at St. Helens: 3.8 m NAVDS8S; river flow 150,000 cfs.

Figure 3.1-19a

Portland Harbor RI/FS
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Vector Velocity Plot, High Flow
Mid Flood, RM 2-5
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RM 5 -9 | 20 Nov 2008 | Lower Willamette River High Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for January 31, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVDS8S8; river flow 125,471 cfs
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVDS88, stage at St. Helens: 3.8 m NAVDS8S; river flow 150,000 cfs.

Figure 3.1-19b
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Mid Flood, RM 5-9
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for January 31, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVDS8S8; river flow 125,471 cfs
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVDS88, stage at St. Helens: 3.8 m NAVDS8S; river flow 150,000 cfs.

Figure 3.1-19c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
Mid Flood, RM 8-11.8
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RM 2 -5 | 20 Nov 2008 | Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1600hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVDS88; river flow 9,113 cfs
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVDS88, stage at St. Helens: 2.3 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-20a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Ebb, RM 2—--5
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RM 5 -9 | 20 Nov 2008 | Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1600hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVDS88; river flow 9,113 cfs
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVDS88, stage at St. Helens: 2.3 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-20b

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Ebb, RM 5-9
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RM 8 -11.8 | 20 Nov 2008 | Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1600hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVDS88; river flow 9,113 cfs
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVD88, stage at St. Helens: 2.3 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-20c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Ebb, RM 8-11.8
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RM 2 -5 | 20 Nov 2008 | Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1930hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVDS88; river flow 9,098 cfs
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVDS88, stage at St. Helens: 2.6 m NAVDS8S8; river flow 130,000 cfs.

Figure 3.1-21a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Flood, RM 2-5
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RM 5 -9 | 20 Nov 2008 | Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1930hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVDS8S8; river flow 9,098 cfs
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVDS88, stage at St. Helens: 2.6 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-21b

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Flood, RM 5-9
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RM 8 -11.8 | 20 Nov 2008 | Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1930hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVDS8S8; river flow 9,098 cfs
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVDS88, stage at St. Helens: 2.6 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-21c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Flood, RM 8-11.8
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Additional Notes:

Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-22a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 0-3
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Additional Notes:

Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-22b

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 3-6
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Additional Notes:  Bathymetric data collected in Feb 2004.

Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS88; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-22c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 6-10
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RM 10-13 | 06 Jun 2008 | Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry
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Additional Notes:

Bathymetric data collected in Feb 2004.

Time Series Data for November 4, 2002 at 1500hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-22d

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 10-13
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Additional Notes:  Bathymetric data collected in Feb 2004.

Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-22¢e

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 13-16
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-22f

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 16-19
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Additional Notes:  Bathymetric data collected in Feb 2004.

Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-22¢g

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 19-22
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-22h

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 21-24
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at the detection limit.

%

50,000 cfs

1,000 10,000

Mean Daily Discharge (cfs)

100,000

1,000,000

Figure 3.1-26

Portland Harbor RI/FS
Remedial Investigation Report
TSS vs. Discharge — All Data



Portland Harbor RI/FS Final Remedial Investigation Report
February 8, 2016

TSS vs Discharge - All Upriver Data
[

@ Precipitation Event (Detects) [ ]
4 No Precipitation Event (Detects)
O Precipitation Event (Nondetects)
100 1 > No Precipitation Event (Nondetects)
® 8o, 0
* )
*
3
E
@
£ 10
1 +- t t
1000 10000 100000 1000000
Discharge (cfs)
TSS vs Discharge - Rainfall-Influenced Upriver Data
[ ]
® Precipitation Event (Detects) : °
O Precipitation Event (Nondetects) n
100 E
.
. o
ey o
) .
E H
£ . R
F 10 . ° s H
o eo0g o © .
° ‘o o %o ]
° H
o H
. '
1 u : u
1000 10000 100000 1000000
Discharge (cfs)
TSS vs Discharge - Non-Rainfall-Influenced Upriver Data
4 No Precipitation Event (Detects)
<> No Precipitation Event (Nondetects)
100
3
£
2 10
1 g t t
1000 10000 100000 1000000

Discharge (cfs)

Figure 3.1-27

Portland Harbor RI/FS

Remedial Investigation Report
TSS vs. Discharge — Upriver Data



Portland Harbor RI/FS Final Remedial Investigation Report

February 8, 2016

TSS vs Discharge - All Study Area Data
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LISST Suspended Particle Size Measurements with Depth
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Willamette River Flow (cfs)
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TYPES OF CONVEYANCE SYSTEMS
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Study Area: Separated and Combined Sewer Areas,
Interceptors, and Potential SSO Locations
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KINDS AND SOURCES OF POLLUTION PROBLEMS NORTHWEST REGION

KIND OF PROBLEM

Oxygen Turbi- Sedi- Enrich : -
SOURCE OF PROBLEM dfcy. dity Aent gt Bacteria Toxics pH Heat TDS
Municipal Wastes 020 XX [ITIIID
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Primary metal X=X =X [
. Canning & Frzg. == =3 ==
MANUFAC- | Steam power xx=
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Lumber == === == =3
Trsptn. Eqgpt. (D [favava] BXZ
Chemicais I (11D XXX o
Irrigation e B i
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Pesticides XX
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MINING | Acid (D
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Spills & Vessels =x3 (T XxX3
OTHER Natural .Dramage ' [

Reservoir Mngt.
Dredging (I [T

] = heavy impairment: extended both in time and in area of effect

(T = moderate impairment: limited in either time or area of effect

= light impairment: limited both in time and in area, contributory to some larger source of

1 = no control problem, or the source of a potential problem

Note: Table reproduced from DOI 1968 (Table 4).
Figure 4.3-1
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Sources of Pollution Problems in the Northwest Region in 1968
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FEATURE SOURCES:

Aerial Photo: Metro RLIS, 2007.

Base Map features from Portland Metro’s RLIS.

Channel and River Miles: Developed from US Army Corps of Engineers information.

Figure 4.4-3a
Portland Harbor RI/FS

Docks & In-water Structures: created by heads-up digitizing from the October 2001 0.33 ft.
resolution color orthophotos.
Cross-! ions: Locatit are app and drawn by measuring from Figure 2-2 (SECOR 2004).
Wells & Remediation Systems: Remediation System Outline (ft) is approximate; traced from

original figures created by URS (May 27, 2004 & March 2004).

Groundwater Contours: Interpreted Groundwater Table Contours (ft) are approximate; traced from
original figures created by URS (May 27, 2004 & March 2004).

Remedial Investigation Report
ARCO Site
Distribution of NAPL in Upland Groundwater
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Channel and River Miles: Developed from US Army Corps of Engineers information.
Docks & In-water Structures: created by heads-up digitizing from the October 2001 0.33 ft.
resolution color orthophotos.

Cross-Sections: Locations are approximate and drawn by measuring from

Figure 2-2 (SECOR 2004).

Wells & Remediation Systems: Remediation System Outline (ft) is approximate;
traced from original figures created by URS (May 27, 2004 & March 2004).
Groundwater Contours: Interpreted Groundwater Table Contours (ft) are approximate;
traced from original figures created by URS (May 27, 2004 & March 2004).
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Aerial Photo: Metro RLIS, 2007.

Base Map features from Portland Metro's RLIS.

Channel and River Miles: Developed from US Army Corps of Engineers information.

Docks & In-water Structures: created by heads-up

digitizing from the October 2001 0.33 ft. resolution color orthophotos.

Wells: locations are approximate and drawn by measuring from Figure 2 (AMEC, July 2004)

Groundwater Contours: locations are approximate and drawn by measuring from Figure 3-3
o (AMEC, August 2002), Elevations are relative to the City of Portland Datum.
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digitizing from the October 2001 0.33 ft. resolution color orthophotos.

Wells: locations are approximate and drawn by measuring from Figure 2 (AMEC, July 2004)

Groundwater Contours: locations are approximate and drawn by measuring from Figure 3-3
o (AMEC, August 2002), Elevations are relative to the City of Portland Datum.
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digitizing from the October 2001 0.33 ft. resolution color orthophotos.

Wells: locations are approximate and drawn by measuring from Figure 2 (AMEC, July 2004)

Groundwater Contours: locations are approximate and drawn by measuring from Figure 3-3
o (AMEC, August 2002), Elevations are relative to the City of Portland Datum.
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Hydrograph of the Willamette River at Portland
During In-River Sediment Trap Sampling
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Hydrograph of the Willamette River at Portland
During In-River Sediment Trap Sampling
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Histogram of Accumulation Rate of Trapped Sediment
for In-River Sediment Trap Sampling, 2007
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During Individual Surface Water Sampling Events by Day of Year
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Hydrograph of Average Daily Discharge for Willamette River (1972-2008)
and Daily Discharge during Surface Water Sampling Events by Day of
Year with Hyetograph of Precipitation Events (2004)
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Hydrograph of Average Daily Discharge for Willamette River (1972-2008)
and Daily Discharge during Surface Water Sampling Events by Day of
Year with Hyetograph of Precipitation Events (2005)
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and Daily Discharge during Surface Water Sampling Events by Day of
Year with Hyetograph of Precipitation Events (2006)
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Remedial Investigation Report

Hydrograph of Average Daily Discharge for Willamette River (1972-2008)
and Daily Discharge during Surface Water Sampling Events by Day of
Year with Hyetograph of Precipitation Events (2007)
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Figure 5.4-3
Portland Harbor RI/FS
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Hydrograph of Willamette River Comparing Measured Average Daily
Discharge with Modeled Average Daily Discharge at RM 4, RM 2, and
Multnomah Channel by Day of Year (2003—-2007)
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Hydrograph of Willamette River Presenting Modeled Daily Average
Discharge at RM 4, RM 2, and Multnomah Channel for Each Day
During Period 2003-2007
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Scatter Plot of Organic Carbon Content vs. Flow Rate in

Surface Water, RM 2-16 (Peristaltic)
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Scatter Plot of Organic Carbon Content vs. River Mile in
Surface Water, RM 2-16 (Peristaltic)
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Scatter Plots of Concentration at Surface Water Transect
Stations by Sample Event —Particulate Organic Carbon
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Scatter Plots of Concentration at Surface Water Transect
Stations by Sample Event —Dissolved Organic Carbon



fOC

Portland Harbor RI/FS Final Remedial Investigation Report
February 8, 2016

55% ,
oPoint Samples (Low Flow)
B Transect Samples (Low Flow)
50% - A
APoint Samples (Stormwater-
Influenced)
ATransect Samples (Stormwater-
45% ~ Influenced)
< Point Samples (High Flow)
+ Transect Samples (High Flow
40% ples (Hig )
+ Point Samples, Gasco, (Low Flow)
35% A
30% 1 A
25% 1 A
20% - m|
A
15% - AIII
A
B
O
10% - ANR
] O
O
|
mAROM0
5% - AEE g m O
no®eg oo
u:: U.Oﬁo 8°§03 oo H R .
0% - ‘ . *

o
—
o
N
o
w
o
N
o
(&)}
o

60 70
Total Suspended Solids (mg/L)

Figure 5.4-9

Portland Harbor RI/FS

Remedial Investigation Report

Scatter Plot of Organic Carbon Content vs. Total Suspended Solids
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Concentrations in Surface Water by Flow Event (RM 2-16)
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Figure 5.4-11a
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Remedial Investigation Report

Histogram by Channel Position of Total PCBs Concentrations in Surface Water, RM 2-16
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Figure 5.4-11b

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of Total PCBs Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Scatter Plot of Detected Total PCBs Concentrations in
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Figure 5.4-15
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Histogram by Channel Position of Total PCDD/Fs Concentrations in Surface Water, RM 2-16
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Figure 5.4-19a
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Histogram by Channel Position of TCDD TEQ Concentrations in Surface Water, RM 2-16
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Figure 5.4-19b
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Histogram by Channel Position of TCDD TEQ Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Figure 5.4-21a
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Histogram by Channel Position of DDx Concentrations in Surface Water, RM 2-16
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Figure 5.4-21b

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of DDx Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Line Plot of Transect DDx Concentrations in
Surface Water by River Mile (RM 2—-16)
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Scatter Plot of Detected DDx Concentrations in
Surface Water by River Mile (RM 2-16)
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Scatter Plot of Detected DDx Concentrations in
Surface Water by River Mile (RM 2-16), Scale Zoom
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Figure 5.4-25a

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of Total PAHs Concentrations in Surface Water, RM 2-16
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Figure 5.4-25b

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of Total PAHs Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Remedial Investigation Report

Line Plot of Transect Total PAHs Concentrations in
Surface Water by River Mile (RM 2—-16)
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Scatter Plot of Detected Total PAHs Concentrations in
Surface Water by River Mile (RM 2-16)
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Histogram of Transect and Mean Single-Point BEHP
Concentrations in Surface Water by Flow Event (RM 2-16)
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Figure 5.4-29a
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Histogram by Channel Position of BEHP Concentrations in Surface Water, RM 2-16
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Figure 5.4-29b

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of BEHP Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Figure 5.4-30

Portland Harbor RI/FS

Remedial Investigation Report

Line Plot of Transect BEHP Concentrations in
Surface Water by River Mile (RM 2—-16)
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Scatter Plot of Detected BEHP Concentrations in
Surface Water by River Mile (RM 2-16)
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Concentrations in Surface Water by Flow Event (RM 2-16)
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Figure 5.4-33a

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of Total Chlordanes Concentrations in Surface Water, RM 2-16
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Figure 5.4- 33b

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of Total Chlordanes Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Portland Harbor RI/FS

Remedial Investigation Report

Line Plot of Transect Total Chlordanes Concentrations in
Surface Water by River Mile (RM 2—-16)
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Portland Harbor RI/FS

Remedial Investigation Report

Scatter Plot of Detected Total Chlordanes Concentrations in
Surface Water by River Mile (RM 2-16)
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Figure 5.4-37a
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Remedial Investigation Report

Histogram by Channel Position of Aldrin Concentrations in Surface Water, RM 2-16
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Figure 5.4-37b

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of Aldrin Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Line Plot of Transect Aldrin Concentrations in
Surface Water by River Mile (RM 2—-16)
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Surface Water by River Mile (RM 2-16)
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Histogram by Channel Position of Dieldrin Concentration in Surface Water, RM 2-16
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Figure 5.4-41b

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of Dieldrin Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Scatter Plot of Detected Dieldrin Concentrations in
Surface Water by River Mile (RM 2-16)
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Histogram of Transect and Mean Single-Point Arsenic
Concentrations in Surface Water by Flow Event (RM 2-16)
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Histogram by Channel Position of Copper Concentrations in Surface Water, RM 2-16
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Concentrations in Surface Water by Flow Event (RM 2-16)
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Histogram by Channel Position of Zinc Concentrations in Surface Water, RM 2-16
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Figure 5.4- 57b

Portland Harbor RI/FS

Remedial Investigation Report

Histogram by Channel Position of Zinc Concentrations in Surface Water, RM 2-16 (Scale Zoomed)
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Line Plot of Transect Zinc Concentrations in
Surface Water by River Mile (RM 2—-16)
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Scatter Plot of Detected Zinc Concentrations in
Surface Water by River Mile (RM 2-16)
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Line Plot of Transect TBT Concentrations in
Surface Water by River Mile (RM 2—-16)
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Scatter Plot of Detected TBT Concentrations in
Surface Water by River Mile (RM 2-16)
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